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 excited nuclei
 radioactive nuclei
 neutrons
 π+, π–, π0

e–: X- and γ-ray bremsstrahlung

ions: 
 excited nuclei → prompt γ-ray line radiation
                        delayed γ-ray line radiation
 radioactive nuclei →{e+ → γ511 & continuum
         escape into space (and n-decay protons & electrons)
 neutrons →{capture on H → d + γ2.223

 π → 

   

Products of Accelerated-Particle Interactions

Products of ion nuclear interactions

Observable emission

π0 → 2γ mπ0 = 135 MeV → εγ = 67.5 MeV

π+,– → e+,– → 
γ511 (annihilation, line & in-flight continuum)
continuum emission via bremsstralung 
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2011 March 7 flare
Ackermann, et al. 2014
G. Share (priv. comm.)



● continuous acceleration in a flare loop
● impulsive acceleration – trapping
● CME/shock acceleration – precipitation
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Flare/CME initiated at the Sun

CME-driven shock

Ambient coronal 
suprathermals

Shock + Suprathermals
 → SEPs

Source of Long-duration Emission

2013 Oct 11 over-the-limb flare
Pesce-Rollins, et al.  2015 (in prep.)

2012 Mar 7 emission for 20 hr.
Ajello, et al.  2014




